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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Magnet member cutting process equipped with the 2nd step from which a 
magnet member is cut with said cutting cutting edge while supplying the 1st step which 
prepares the cutting cutting edge which has the edge of a blade containing an abrasive 
grain and heat resistant resin, and the coolant to which temperature was adjusted to the 
cutting section. 

[Claim 2] Magnet member cutting process according to claim 1 with which the cyclic use 
of waste water of said coolant is carried out. 

[Claim 3] Magnet member cutting process according to claim 1 said whose abrasive grain 
is superabrasive. 

[Claim 4] Magnet member cutting process according to claim 1 said whose heat resistant 
resin is phenol resin. 

[Claim 5] Magnet member cutting process according to claim 4 whose temperature of 
said coolant is 20-degreeC-35-degreeC. 

[Claim 6] Magnet member cutting process according to claim 1 whose rotational speed of 
said cutting cutting edge is 1000 m/min - 3000 m/min. 

[Claim 7] Magnet member cutting process according to claim 1 whose rate of the volume 
of said abrasive grain occupied to said edge of a blade is 10% - 50%. 
[Claim 8] Said edge of a blade is a magnet member cutting process according to claim 1 
which contains a metal powder further. 

[Claim 9] Magnet member cutting process according to claim 1 said whose magnet 
member is a rare earth sintered magnet member. 

[Claim 10] Magnet member cutting equipment equipped with a cutting processing means 
to by_which said coolant cuts a magnet member using the cutting cutting edge which has 
the edge of a blade containing an abrasive grain and heat resistant resin with a 
temperature-control means to adjust the temperature of a coolant, a coolant supply means 
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supply said coolant to whi^pemperature was adjusted by sl^temperature-control means 
to the cutting section, and said coolant supply means where said cutting section is 
supplied. 

[Claim 11] Said coolant supply means is magnet member cutting equipment including a 
means to make circulate through said coolant from said cutting processing means, and to 
supply said cutting section according to claim 10. 

[Claim 12] Magnet member cutting equipment according to claim 10 said whose abrasive 
grain is superabrasive. 

[Claim 13] Magnet member cutting equipment according to claim 10 said whose heat 
resistant resin is phenol resin. 

[Claim 14] Magnet member cutting equipment according to claim 13 with which the 
temperature of said coolant is adjusted to 20-degreeC-35-degreeC by said temperature- 
control means. 

[Claim 15] Magnet member cutting equipment according to claim 10 whose rotational 

speed of said cutting cutting edge is 1000 m/min - 3000 m/min. 

[Claim 16] Magnet member cutting equipment according to claim 10 whose rate of the 

volume of said abrasive grain occupied to said edge of a blade is 10% - 50%. 

[Claim 17] Said edge of a blade is magnet member cutting equipment according to claim 

10 which contains a metal powder further. 

[Claim 18] Magnet member cutting equipment according to claim 10 said whose magnet 
member is a rare earth sintered magnet member. 

[Claim 19] Magnet member cutting equipment equipped with the cutting processing 
section from which said coolant cuts a magnet member using the cutting cutting edge 
which has the edge of a blade containing an abrasive grain and heat resistant resin with 
the coolant regurgitation equipment which supplies the coolant from the coolant supply 
way along which said coolant to which temperature was adjusted by the heat regulator 
which adjusts the temperature of a coolant, and said heat regulator passes, and said 
coolant supply way to the cutting section, and said coolant regurgitation equipment where 
said cutting section is supplied. 

[Claim 20] The rare earth magnet obtained using a magnet member cutting process 
equipped with the 2nd step from which a magnet member is cut with said cutting cutting 
edge while supplying the 1st step which prepares the cutting cutting edge which has the 
edge of a blade containing an abrasive grain and heat resistant resin, and the coolant to 
which temperature was adjusted to the cutting section. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnet member cutting process and 
magnet member cutting equipment which cut a magnet member using the cutting cutting 
edge which has the edge of a blade which contains an abrasive grain and heat resistant 
resin especially, for example about magnet member cutting process and magnet member 
cutting equipment. 

[Description of the Prior Art] Although what mixed the diamond abrasive grain to resin 
and was pasted up on the periphery edge of a base plate as a cutting cutting edge is used 
with conventional magnet member cutting equipment, this resin is the factor which 
influences the sectility ability of a cutting cutting edge. 
[0002] 

[Problem (s) to be Solved by the Invention] That is, if it tends to wear resin out at the time 
of cutting, since the diamond abrasive grain is exposed to the front face one after another, 
a result of the cutting plane of a magnet member will become good, but since a cutting 
cutting edge is immediately worn out, cost will become high short [ the life of a cutting 
cutting edge ]. On the other hand, since it was hard coming to expose a diamond abrasive 
grain to a front face when resin could not be easily worn out at the time of cutting, 
although the life of a cutting cutting edge was long, the result of a cutting plane had the 
trouble of worsening. When a hard and weak member is cut like the rare earth magnet 
which consists of the main phase and a grain boundary phase, especially this problem 
becomes remarkable. Moreover, since a rare earth magnet is more expensive than a 
ferrite magnet and thin cutting cutting edges, such as an outer diameter of 125mm and 
0.6mm - 1.0mm of edge thickness, are used in consideration of the cutting yield, if the 
cutting capacity of a cutting cutting edge declines, a result of a cutting plane will worsen 
rapidly. Moreover, variation was produced in the life of a cutting cutting edge and a 
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result of a cutting plane — IWlife of a cutting cutting edge l^fcmes short, or there is a 
time zone when a result of a cutting plane worsens also among days at one year of stage 
to be. So, the main purpose of this invention is offering the magnet member cutting 
process and magnet member cutting equipment with which the reinforcement of the 
cutting cutting edge can be carried out, and a result of a cutting plane becomes good. 
[0003] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a 
magnet member cutting process according to claim 1 is equipped with the 2nd step from 
which a magnet member is cut with a cutting cutting edge, supplying the 1st step which 
prepares the cutting cutting edge which has the edge of a blade containing an abrasive 
grain and heat resistant resin, and the coolant to which temperature was adjusted to the 
cutting section. In a magnet member cutting process according to claim 1, as for a magnet 
member cutting process according to claim 2, the cyclic use of waste water of the coolant 
is carried out. In a magnet member cutting process according to claim 1, the abrasive 
grain of a magnet member cutting process according to claim 3 is superabrasive. In a 
magnet member cutting process according to claim 1, the heat resistant resin of a magnet 
member cutting process according to claim 4 is phenol resin. In a magnet member cutting 
process according to claim 4, the temperature of a coolant of a magnet member cutting 
process according to claim 5 is 20-degreeC-35-degreeC. 

[0004] a magnet member cutting process according to claim 6 -- a magnet member 
cutting process according to claim 1 -- setting -- the rotational speed of a cutting cutting 
edge ~ 1000 m/min - 3000 m/min it is ~ it is a thing. The rate of the volume of the 
abrasive grain which occupies a magnet member cutting process according to claim 7 to 
the edge of a blade in a magnet member cutting process according to claim 1 is 10% - 
50%. In a magnet member cutting process according to claim 8, in a magnet member 
cutting process according to claim 1, the edge of a blade contains a metal powder further. 
In a magnet member cutting process according to claim 1, the magnet member of a 
magnet member cutting process according to claim 9 is a rare earth sintered magnet 
member. Magnet member cutting equipment according to claim 10 is equipped with a 
cutting processing means by which a coolant cuts a magnet member using the cutting 
cutting edge which has the edge of a blade containing an abrasive grain and heat resistant 
resin with a temperature-control means to adjust the temperature of a coolant, a coolant 
supply means to supply the coolant to which temperature was adjusted by the 
temperature-control means to the cutting section, and a coolant supply means where the 
cutting section is supplied. 

[0005] A means for a coolant supply means to make circulate through the coolant from a 
cutting processing means, and to supply magnet member cutting equipment according to 
claim 1 1 to the cutting section in magnet member cutting equipment according to claim 
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10 is included. In magnet ^Piber cutting equipment accordW^ to claim 10, the abrasive 
grain of magnet member cutting equipment according to claim 12 is superabrasive. In 
magnet member cutting equipment according to claim 10, the heat resistant resin of 
magnet member cutting equipment according to claim 13 is phenol resin. In magnet 
member cutting equipment according to claim 13, as for magnet member cutting 
equipment according to claim 14, the temperature of a coolant is adjusted to 20-degreeC- 
35-degreeC by the temperature-control means. In magnet member cutting equipment 
according to claim 10, the rotational speed of a cutting cutting edge of magnet member 
cutting equipment according to claim 15 is 1000 m/min - 3000 m/min. 
[0006] The rate of the volume of the abrasive grain which occupies magnet member 
cutting equipment according to claim 16 to the edge of a blade in magnet member cutting 
equipment according to claim 10 is 10% - 50%. In magnet member cutting equipment 
according to claim 17, in magnet member cutting equipment according to claim 10, the 
edge of a blade contains a metal powder further. In magnet member cutting equipment 
according to claim 10, the magnet member of magnet member cutting equipment 
according to claim 18 is a rare earth sintered magnet member. Magnet member cutting 
equipment according to claim 19 is equipped with the cutting processing section from 
which a coolant cuts a magnet member using the cutting cutting edge which has the edge 
of a blade containing an abrasive grain and heat resistant resin with the coolant 
regurgitation equipment which supplies the coolant from a coolant supply way and a 
coolant supply way along which the coolant to which temperature was adjusted by the 
heat regulator which adjusts the temperature of a coolant, and the heat regulator passes to 
the cutting section, and coolant regurgitation equipment where the cutting section is 
supplied. A rare earth magnet according to claim 20 is obtained using a magnet member 
cutting process equipped with the 2nd step from which a magnet member is cut with a 
cutting cutting edge, supplying the 1st step which prepares the cutting cutting edge which 
has the edge of a blade containing an abrasive grain and heat resistant resin, and the 
coolant to which temperature was adjusted to the cutting section. 
[0007] In a magnet member cutting process according to claim 1, a cutting cutting edge 
cuts a magnet member, supplying the coolant to which temperature was adjusted 
according to heat resistant resin to the cutting section. Here, the abrasion loss of the heat 
resistant resin at the time of cutting can be adjusted by adjusting the temperature of a 
coolant. Therefore, if the temperature of a coolant is adjusted appropriately, since the 
abrasive grain with which wear heat resistant resin out moderately, and it stopped going 
out at the time of cutting will degrain and a new abrasive grain will be exposed to a front 
face, the condition that the abrasive grain is ****(ing) can be maintained continuously. 
Consequently, the life of a cutting cutting edge can be lengthened, and a result of a 
cutting plane becomes good, and productive efficiency can be improved. It is effective, 
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when obtaining a rare eartNWagnet so that it may indicate tWfaim 20 especially. Also in 
claim 10 and magnet member cutting equipment according to claim 19, it is the same. In 
a magnet member cutting process according to claim 2, since the cyclic use of waste 
water of the coolant is carried out, consumption of a coolant can be lessened and a 
coolant can be saved. Moreover, although the heat are recording to a coolant will usually 
become intense if the cyclic use of waste water of the coolant is carried out, in this 
invention, the coolant of desired temperature can be supplied to the cutting section by 
adjusting the temperature of a coolant. Thus, big effectiveness is acquired when this 
invention carries out the cyclic use of waste water of the coolant. Also in magnet member 
cutting equipment according to claim 11, it is the same. 

[0008] In a magnet member cutting process according to claim 3, the cutting cutting edge 
which used superabrasives, such as for example, a diamond abrasive grain, as an abrasive 
grain is used. Therefore, since the abrasive grain of a inner layer has already ****(ed) 
when the abrasive grain which the nick decreased and has been exposed at the time of 
cutting is worn out, a result of a cutting plane becomes good. Also in magnet member 
cutting equipment according to claim 12, it is the same. In a magnet member cutting 
process according to claim 4, the cutting cutting edge which used phenol resin as heat 
resistant resin is used. Therefore, since phenol resin is moderately worn out with heat in 
the cutting section at the time of cutting and an abrasive grain become easy to a 
result of a cutting plane becomes good. Also in magnet member cutting equipment 
according to claim 13, it is the same. 

[0009] Moreover, if the temperature of the coolant supplied to the cutting section is under 
20-degreeC, since it will be hard to wear out while phenol resin has been hard and an 
abrasive grain will not fully be exposed as a cutting edge, cutting capacity becomes low. 
Therefore, in order for the abrasive grain which does not go out to cut the magnet 
member by force, cutting precision worsens. On the other hand, if the temperature of a 
coolant exceeds 35-degreeC, phenol resin will become soft too much. Therefore, 
although an abrasive grain is exposed, wear of phenol resin is too intense, and since it 
becomes impossible to be able to finish supporting an abrasive grain, degraining occurs 
and the edge of a blade is early worn out, it is not economically desirable. Moreover, the 
exchange frequency of a cutting cutting edge becomes high, and working efficiency falls. 
Therefore, like a magnet member cutting process according to claim 5, the temperature of 
a coolant has desirable 20-degreeC-35-degreeC, a magnet member can be cut good in this 
case, and a result of a cutting plane becomes good. Also in magnet member cutting 
equipment according to claim 14, it is the same. Like a magnet member cutting process 
according to claim 6, it is desirable that the rotational speed of a cutting cutting edge is 
1000 m/min - 3000 m/min. It is because the load applied to a cutting cutting edge as the 
rotational speed of a cutting cutting edge is less than 1000 m/min becomes large too 
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much, and a cutting cuttinjBlge deforms, it will take on the^feier hand if 3000 m/min is 
exceeded, and a coolant cannot supply the cutting section enough by the surroundings 
style but printing of a cutting cutting edge occurs. Also in magnet member cutting 
equipment according to claim 15, it is the same. 

[0010] Like a magnet member cutting process according to claim 7, it is desirable that the 
rate of the volume of the abrasive grain occupied to the edge of a blade is 10% - 50%. 
Since abrasive grains will increase in number if an abrasive grain becomes [ cutting 
capacity ] very low at less than 10% since there are few rates of the volume of an 
abrasive grain, and it exceeds 50% on the other hand and the fixed force of resin declines, 
degraining is intense, and it is because the time of a cutting cutting edge becomes short. 
Also in magnet member cutting equipment according to claim 16, it is the same. The 
thermal resistance and reinforcement of a cutting cutting edge can be raised by including 
a metal powder in the edge of a blade further so that it may indicate to claim 8 and claim 
17. When cutting a rare earth sintered magnet member, this invention is suitable so that it 
may indicate to claim 9 and claim 18. Although a cutting load becomes large in cutting a 
rare earth sintered magnet member, by controlling the temperature of a coolant, a cutting 
load can be made small and a cutting plane can be made good. 
[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to a drawing. With reference to drawing 1 and drawin g 2 , the 
magnet member cutting equipment 10 of 1 operation gestalt of this invention is X feed 
method cutting machine of the overhang mold which is the so-called cantilever type of a 
kind, and contains the cutting processing section 12 which cuts the magnet member 50 
(after-mentioned). The column 16 as shows the cutting processing section 12 on the base 
14 at drawin g 2 including the base 14 is arranged. A supporter 18 is formed in one side 
face of a column 16, and a revolving shaft 20 is supported rotatable by the supporter 18. 
The cutting cutting-edge block 22 is attached in a revolving shaft 20, the end of a 
revolving shaft 20 is supported by the support arm 24, and a pulley 26 is attached in the 
other end of a revolving shaft 20. A pulley 26 is equipped with a belt 28 and a revolving 
shaft 20 and the cutting cutting-edge block 22 rotate for example, in the direction of 
arrow-head A by rotating a belt 28 by the revolving-shaft motor (not shown) . 
[0012] With reference to drawing 3 (a), as for the cutting cutting-edge block 22, the 
annular spacer 32 is inserted between each cutting cutting edge 30 including the cutting 
cutting edge 30 of plurality (this operation gestalt three sheets). The periphery edge of a 
base plate 34 is equipped with the edge of a blade 36 which consists of superabrasive 
including the base plate 34 hollow disc-like in the cutting cutting edge 30. As a base plate 
34, cemented carbide, high-speed steel, etc., such as tungsten carbide, are used, for 
example. Moreover, the base plate made from a diamond sintered compact alloy which 



Mpi//v/ww4ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2004 



THIS PAGE BLANK (uspto; 



Page 6 of 13 



carried out sintering proceHig of a diamond as shown in J^W- 109431, A or JP,8- 
109432, A or cBN (cubic boron nitride), and the cemented carbide as a base plate 34 can 
also be used. 

[0013] Moreover, as shown in drawin g 3 (b), the edge of a blade 36 mixes abrasive grain 
36a and heat-resistant-resin 36b, and is constituted. That is, abrasive grain 36a is put on a 
base plate 34 by heat-resistant-resin 36b. Superabrasive is used for abrasive grain 36a. As 
this superabrasive, the mixture of nature or synthetic industrial diamond powder, cBN 
powder, and nature or synthetic industrial diamond powder-cBN powder etc. is used. For 
example, the particle size of abrasive grain 36a is set as 160 micrometers - about 250 
micrometers. Moreover, thermosetting resin is used for heat-resistant- resin 36b. As this 
thermosetting resin, phenol resin, polyimide resin, etc. are used, for example. For 
example, if industrial diamond powder is used as phenol resin and abrasive grain 36a as 
heat-resistant-resin 36b, respectively, the edge of a blade 36 will serve as a resin system 
diamond wheel. 

[0014] It returns to drawing 2 , two rails 38 are laid on the base 14, and a rail 38 is 
equipped with the X slider 40 possible [ sliding ]. the X slider 40 top - pan - 42 arranges 
~ having — pan — the exhaust port 44 for discharging a coolant 54 (after-mentioned) 
prepares in the base of 42 — having ~ pan ~ a plate (not shown) is set up by the side face 
of 42 so that a coolant 54 may not disperse outside. Moreover, on the base of a pan 42, 
the pasting plate 48 is attached the chuck table 46 and on it, and two or more magnet 
members 50 are fixed by adhesives on the pasting plate 48. As a magnet member 50, the 
rare earth sintered magnet member used for the drive of an optical pickup lens, for 
example is used. And the magnet member 50 can be cut in a predetermined dimension by 
sliding the X slider 40 in the direction (X shaft orientations) of arrow-head B, and making 
the magnet member 50 displaced relatively with constant speed toward the cutting 
cutting-edge block 22 currently rotated in the direction of arrow-head A. As shown also 
in drawing 4 at the time of cutting of the magnet member 50, a coolant 54 is supplied to 
the cutting section 56 from the coolant regurgitation equipment 52 arranged near the 
cutting cutting edge 30. 

[0015] The coolant 54 to be used is using water as the principal component. Moreover, 
the surface tension of a coolant 54 is 25 mN/m - 60 mN/m, and a discharge pressure is 
2alphaPa - 15alphaPa (alpha= 9.80665x104). If a principal component is water, since 
[ that the specific heat is high and ] heat of vaporization is high, the cooling effect will 
become high, if surface tension is 25 mN/m - 60 mN/m, the permeability to the edge of a 
blade 36 of a coolant 54 is good, and cutting efficiency is good. Moreover, if a discharge 
pressure is 2alphaPa - 15alphaPa (alpha= 9.80665x104), even if it is based on rotation of 
the cutting cutting edge 30, it takes and a surroundings style occurs, a coolant 54 can be 
supplied to the cutting part of the magnet member 50. Furthermore, if a discharge 
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pressure is within the limiiR 2alphaPa - 15alphaPa (alpha^^.80665xl04), since the 
cutting cutting edge 30 will not deform by the discharge pressure, the dimensional 
accuracy of a product becomes good. If a discharge pressure is 3alphaPa - 7alphaPa 
(alpha= 9.80665x104), it is still more desirable and dimensional accuracy and productive 
efficiency can be further improved in this case. 

[0016] In addition, if a defoaming agent is added in a coolant 54, the rapid temperature 
rise of the cutting section 56 started according to generating of a bubble can be prevented. 
As an additive for coolants, a surface active agent or synthetic type composition 
lubricant, a rust preventive, nonferrous metal anticorrosives, antiseptics, and a defoaming 
agent can be used. As a surfactant added by the coolant 54 which uses water as a 
principal component, ARUKI roll amide systems, such as polyhydric-alcohol systems, 
such as polyoxyethylene systems, such as polyoxyethylene alkyl phenyl ether and 
polyoxyethylene mono-fatty acid ester, and sorbitan mono-fatty acid ester, or fatty-acid 
diethanolamide, can be used as an anion system as sulfonic acid types, such as sulfate 
molds, such as fatty-acid derivatives, such as fatty-acid soap and naphthenic-acid soap, or 
a long-chain alcoholic sulfate, and sulfated oil of animal and vegetable oils, or a 
petroleum sulfonate, and a non-ion system. Specifically, surface tension and a dynamic 
friction coefficient can be adjusted within suitable limits by adding chemical solution 
type JP-0497N (castrol company make) about 2% of the weight in water. 
[0017] As synthetic type composition lubricant, a synthetic solution type, a synthetic 
emulsion type, and a synthetic soluble type can be used, and also in it, a synthetic 
solution type is desirable and, specifically, can mention SHINTAIRO#870 [ 9954 (castrol 
company make) ] (YUSHIRO CHEMICAL INDUSTRY CO., LTD. make). All can 
adjust surface tension and a dynamic friction coefficient within suitable limits by adding 
about 2% of the weight in water. Moreover, the corrosion of a rare earth alloy can be 
prevented by making a rust preventive contain. Here, as for PH, being referred to as 9-11 
is desirable. As a rust preventive, a phosphoric acid salt, a borate, molybdate, a tungstate, 
or a carbonate can be used as amines, such as carboxylate, such as oleate and a benzoate, 
or triethanolamine, and an inorganic system as an organic system. 
[0018] For example, nitrides, such as bends triazole, can be used as nonferrous metal 
anticorrosives, and formaldehyde donators, such as hexa hydro triazine, can be used as 
antiseptics. A silicone emulsion can be used as a defoaming agent. By making a 
defoaming agent contain, foaming of a coolant 54 is lessened, the permeability of a 
coolant 54 is improved, the cooling effect is heightened, the temperature rise in the edge 
of a blade 36 is prevented, and an abnormality rise and anomalous attrition of the 
temperature in the edge of a blade 36 of the cutting cutting edge 30 stop being able to 
happen easily. 

[0019] The coolant 54 from the coolant supply way 58 is stored in the stagnation section 
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60 including the stagnationWction 60 by which coolant regHptation equipment 52 is 
connected to the coolant supply way 58. A coolant 54 is breathed out by the cutting 
section 56 from the delivery 62 formed at the tip of the stagnation section 60. In addition, 
the stagnation section 60 can adjust the include angle according to the magnitude of the 
cutting cutting edge 30. It returns to drawin g 1 and the used coolant 54 in the cutting 
processing section 12 is stored in a tank 66 through the coolant exhaust passage 64 from 
the exhaust port 44 of a pan 42. A tank 66 is supplemented with a coolant 54 if needed 
from the coolant supplement tub 68. Moreover, the sensor 70 which detects the 
temperature of the coolant 54 in a tank 66, and the heat regulator 72 which heats and 
cools a coolant 54 are formed in a tank 66, and a coolant 54 is adjusted to predetermined 
temperature. And the coolant 54 in a tank 66 is pumped up with a pump 74, and is 
supplied to coolant regurgitation equipment 52 through the coolant supply way 58. Thus, 
the cyclic use of waste water of the coolant 54 is carried out. As a thermoregulator 72, it 
is MODEL. KTC-3 B-LA5 (KANTOSEIKI CO., product made from LTD.) is used. 
[0020] Thus, in the magnet member cutting equipment 10 constituted, the change of state 
of the edge of a blade 36 at the time of magnet member cutting is briefly explained with 
reference to drawing 5 . First, if the magnet member 50 is cut by abrasive grain 36a 
exposed to a front face as shown in drawin g 5 (a), as shown in drawing 5 (b), as for the 
decrease of grinding, exposed abrasive grain 36a will go gradually. And while abrasive 
grain 36a degrains, as heat-resistant-resin 36b near the front face is softened and worn out 
with frictional heat and it is shown in drawing 5 (c), buried abrasive grain 36a is exposed 
to a front face, and cuts the magnet member 50. Such a change of state of the edge of a 
blade 36 is repeated. 

[0021] According to magnet member cutting equipment 10, since thermosetting resin, 
such as phenol resin, is used as heat-resistant-resin 36b, in connection with the 
temperature rise of the cutting section 56, the tensile strength of heat-resistant-resin 36b 
falls to a linear, and abrasive grain 36a become easy to **** in the cutting section 56. On 
the other hand, if the temperature of the cutting section 56 is low, the fixed reinforcement 
of heat-resistant-resin 36b is large, and abrasive grain 36a is fixed strongly, but since the 
rate of exchange of abrasive grain 36a becomes slow, it is hard coming to cut the magnet 
member 50. Here, the temperature of the cutting section 56 is influenced of the 
temperature of a coolant 54. Therefore, the temperature at the time of cutting of the 
cutting section 56 is controllable in predetermined temperature by adjusting the 
temperature of the coolant 54 supplied to the cutting cutting-edge 30 whole also 
including a base plate 34. 

[0022] If the temperature of the cutting section 56 at the time of cutting is in 
predetermined temperature, the tensile strength of heat-resistant-resin 36b will also 
become suitable [ the timing of degraining of abrasive grain 36a which became weaker 
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moderately and stopped go^| out, and the rate of exchange^fc^oreover, it becomes 
suitable [ the wear rate of heat-resistant-resin 36b, or the exposure timing of abrasive 
grain 36a buried in the edge of a blade 36 since it became suitable and an exposure ]. 
Consequently, reinforcement of the cutting cutting edge 30 can be attained, maintaining 
sharpness. Moreover, since the cyclic use of waste water of the coolant 54 is carried out, 
consumption of a coolant 54 can be lessened and a coolant 54 can be saved. In addition, 
although the heat are recording to a coolant 54 will usually become intense if the cyclic 
use of waste water of the coolant 54 is carried out, with magnet member cutting 
equipment 10, the coolant 54 of desired temperature can be supplied to the cutting section 
56 by adjusting the temperature of a coolant 54. Therefore, even if it carries out the cyclic 
use of waste water of the coolant 54, the life of the cutting cutting edge 30 and a result of 
a cutting plane can be stabilized through one year. 

[0023] If phenol resin is used as heat-resistant-resin 36b, since wettability is good, 
adhesive strength with the base plate 34 which consists of superhard ********** e t c . 
becomes high, and even if a heavy load is applied, the magnet member 50 can be cut 
good. In addition, if polyimide resin is used as heat-resistant-resin 36b, thermal resistance 
and a mechanical strength can be enlarged, and even if a heavy load is applied also in this 
case, the magnet member 50 can be cut good. Moreover, since abrasive grain 36a of a 
inner layer has already ****(ed) when abrasive grain 36a which the nick decreased and 
has been exposed at the time of cutting is worn out, since superabrasive is used as 
abrasive grain 36a, a result of a cutting plane becomes good. 
[0024] The rotational speed (peripheral speed) of the cutting cutting edge 30 has 
desirable 1000 m/min - 3000 m/min. It is because the load applied to the cutting cutting 
edge 30 as the rotational speed of the cutting cutting edge 30 is less than 1000 m/min 
becomes large too much, and the cutting cutting edge 30 deforms, it will take on the other 
hand if 3000 m/min is exceeded, and a coolant 54 cannot supply the cutting section 56 
enough by the surroundings style but printing of the cutting cutting edge 30 occurs. 10% - 
50% of the rate of the volume of abrasive grain 36a occupied in the abrasive grain 
covering layer 36, i.e., the edge of a blade, is desirable. When the rate of the volume of 
abrasive grain 36a becomes [ cutting capacity ] very low since there is little abrasive 
grain 36a at less than 10%, and it exceeds 50% on the other hand, degraining of abrasive 
grain 36a is intense, and it is because the time of the cutting cutting edge 30 becomes 
short. In addition, 20% - about 25% of the rate of the volume of abrasive grain 36a 
occupied to the edge of a blade 36 is still more desirable. 

[0025] Moreover, the thermal resistance and reinforcement of the cutting cutting edge 30 
can be raised by including metal powders, such as Fe and Cu, in the edge of a blade 36. It 
is because thermal conductivity becomes good, so it will much more become easy to 
control the temperature of the edge of a blade 36 and the edge of a blade 36 will stop 
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being able to wear out easflp&eyond the need, if a metal poller is included. Especially 
this invention is effective at the time of the quality of the material which the magnet 
member 50 becomes from a hard main phase like the rare earth sintered magnet member 
indicated by U.S. Pat. No. 4,770,723 and No. 4,792,368, and a sticky grain boundary 
phase. Although it is the difficulty abrasives of the high cutting load which is weak and 
has a degree of hardness, since the cutting cutting edge 30 can be made for a sintered 
magnet member to **** efficiently, even if it is the case that the edge thickness of the 
cutting cutting edge 30 is small, it can be cut by this invention so that a cutting load may 
not become large in the cutting part of the magnet member 50 but a cutting plane may 
become good. 

[0026] Moreover, when a rare earth sintered magnet member is used for the magnet 
member 50, after the front face of the rare earth alloy wafer which cut the magnet 
member 50 and was obtained is graduated by mechanical polishing, protective coating for 
antioxidizing is performed and a rare earth magnet is obtained by being magnetized 
according to a conventional method. This rare earth magnet is suitably used also as an 
ingredient for voice coil motors used for positioning of the magnetic head. Of course, the 
magnetized magnet member 50 is cut and you may make it obtain a rare earth magnet. 
The rare earth elements and T in which R contains Y including a R-T-(M)-B system 
magnet in a rare earth magnet are [ an additive and B of Fe or a Fe-Co compound, and 
M ] boron. 

[0027] Here, the example of an experiment which cut the magnet member 50 using 
magnet member cutting equipment 10 is explained. Experiment conditions are shown in 
Table 1. 
[0028] 
[Table 1] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/30/2004 



THIS PAGE BLANK (uspto) 



1 



Page 11 of 13 



J!lQX|5 


Ml IX! — r— i i.-T-f Um* LUi 

SOBf^JlUfe*-* 7 . 5 kW 

[§lfe«JJt8*> ! 




X7Y-K«I»f (0 2 K^-TfcHlBfifa) 




• 5&*£#Sf ^ -f -V ^ > K (A£) 

• ®3KS 200~250//m | 

• 7 5 ( 1 8 v o 1 %) 

m& : mm 

0 1 25mm ( UD Bt 2J CD ft & ) x 0 . 8mm( J} m ) 
x0.7mm(£tS<Z>Jf#)x <H0mm(&&GD (*J_i) 
^^-■9" : 065mm(ftg)x2.5ium(Ji)x aJ40_m(ftfl) 




2 3 5 0 m/iin ( 6 0 0 0 rpm) 




3 0 mm/min 




ttttlE^ 3 a~ 4 a P a (a = 9 . 8 0 6 6 5 x 1 0 4 ) 
ttitiS 2 0 - 3 0 »J -V h-^/min 

12t, 25°C\ 45°C 
$® {r^JI/V'iJa-i'3>Type 2 


inxfa 


#±3g&*Sfi&5g|5# (R- F e -B&m&®tt) 

• wBrlis 2 5 mm (mXti) 

• MJ* 2 . 8mm 
• 27Dy£/Pass 




lOOPass (2 0 0 7d^) 



[0029] As shown in Table 1, in this example of an experiment, the abrasive grain quality 
of the material of the edge of a blade 36 is [ resin (phenol system: non-pore) and the 
degree of concentration of a diamond (artificial) and the bond quality of the material ] 75 
(18vol%). Cemented carbide, such as tungsten carbide, is used for a base plate 34. The 
thickness of 0.8mm and a base plate 34 of the thickness of the edge of a blade 36 is 
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0.7mm, and 0.05mm path Wlrance is formed in the both sioif of a base plate 34, 
respectively. The amount of ejection of the outer diameter of the cutting cutting edge 30 
is 30mm in 125mm. Here, the amount of ejection means the die length of the ejection part 
from the periphery edge of a spacer 32 to the periphery edge of the edge of a blade 36. 
[0030] Moreover, the rotational speed (peripheral speed) of the cutting cutting edge 30 is 
2350 m/min, and cutting speed is 30 mm/min. What carried out dilution of the JP-0497N 
for example, by the castrol company 2% (% of the weight) with water is used for a 
coolant 54. Work timber is a rare earth sintered magnet member, and neo-MAKKUSU 
44H by Sumitomo Special Metals Co., Ltd. are used. 

[0031] The graph shown in drawin g 8 as a result of being shown in drawin g 7 - drawin g 
10 by experiment was obtained. Here, "the amount of cutting cutting-edge deflection" 
means the value which shows how many cutting cutting edges 30 deformed at the time of 
cutting, and as shown in drawing 6 , it shows the distance which the predetermined part 
of a base plate 34 moved between the times of the cutting cutting edge's 30 un-deforming 
and deformation. If "the amount of cutting cutting-edge deflection" is large, the 
dimensional accuracy of the member cut and obtained will worsen. "Cutting cutting-edge 
abrasion loss" means the abrasion loss of the edge of a blade 36 of the cutting cutting 
edge 30. A "grinding ratio" means the value which broke the amount of cutting of the 
magnet member 50 (volume) by cutting cutting-edge abrasion loss (volume). When a 
"grinding ratio" is small, tending to wear the cutting cutting edge 30 out is shown, and 
when a "grinding ratio" is large, it is shown that the cutting cutting edge 30 cannot be 
easily worn out. 

[0032] Since cutting cutting-edge abrasion loss will become small and the amount of 
cutting cutting-edge deflection will become large from drawing 8 and drawing 9 although 
a grinding ratio becomes large if the temperature of a coolant 54 becomes low, a result of 
a cutting plane worsens that it is hard to cut the magnet member 50. On the other hand, if 
the temperature of a coolant 54 becomes high, since cutting cutting-edge abrasion loss 
becomes large and the amount of cutting cutting-edge deflection becomes small, the 
magnet member 50 can be cut good, a result of a cutting plane is good, but since the 
grinding ratio is low, the cutting cutting edge 30 will wear out immediately. If the amount 
of cutting cutting-edge deflection exceeds 0.120mm as shown in drawing 8 (i.e., if the 
temperature of a coolant 54 becomes under 20-degreeC), the dimension variation of a 
cutting plane will become large too much, and, specifically, the yield of a product will 
fall. Moreover, since bending of the cutting cutting edge 30 will become large so that 
drawing 8 may show, and cutting resistance will also become high as shown in drawin g 
10 if the temperature of a coolant 54 becomes under 20-degreeC, cutting precision 
worsens. On the other hand, if the temperature of a coolant 54 exceeds 35-degreeC, 
cutting cutting-edge abrasion loss will become large, and the life of the cutting cutting 
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edge 30 will become shortWPierefore, the temperature of a Wolant 54 has desirable 20- 
degreeC-35-degreeC, the reinforcement of the cutting cutting edge 30 can be carried out 
in ; this case, and a result of a cutting plane becomes good. The temperature of a coolant 
54 has still more desirable 25-degreeC-30-degreeC, the reinforcement of the cutting 
cutting edge 30 can be further carried out in this case, and a result of a cutting plane 
becomes good. 

[0033] With the cutting equipment which carries out the cyclic use of waste water of the 
coolant in consideration of an environmental problem, since frictional heat is 
accumulated in the coolant, it becomes difficult to maintain at 20-degreeC-35-degreeC 
the temperature of the coolant supplied to the cutting section. However, according to 
magnet member cutting equipment 10, it became possible by using a heat regulator 72 to 
control the temperature of a coolant to this temperature field. In addition, this invention is 
not only applied to the magnet member cutting equipment 10 for X feed, but is applicable 
to the magnet member cutting equipment which cuts the magnet member 50 by Z feed. 
[0034] 

[Effect of the Invention] Since according to this invention the abrasive grain with which 
wear heat resistant resin out moderately, and it stopped going out at the time of cutting 
degrains and a new abrasive grain is exposed to a front face, the condition that the 
abrasive grain is ****(mg) can be maintained continuously. Consequently, the life of a 
cutting cutting edge can be lengthened and a result of a cutting plane becomes good. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll It is the illustration Fig. showing 1 operation gestalt of this invention 
typically. 

[Drawing 21 It is the perspective view showing the cutting processing section of the 
operation gestalt of drawing 1 . 

[Drawing 31 (a) is the sectional view showing a cutting cutting-edge block typically, and 
(b) is the fragmentary sectional view showing the edge of a blade typically. 
[Drawing 41 It is the illustration Fig. showing the coolant regurgitation equipment 
arranged near the cutting cutting edge. 

[Drawing 51 It is the illustration Fig. showing typically the change of state of the edge of 
a blade at the time of magnet member cutting. 

[Drawing 61 It is an illustration Fig. for explaining the amount of cutting cutting-edge 
deflection. 

[Drawing 71 It is the table showing an example of the experimental result by this 
invention. 

[Drawing 81 It is the graph which shows the relation between the coolant temperature 
based on the experimental result of drawing 7 , and the amount of cutting cutting-edge 
deflection and cutting cutting-edge abrasion loss. 

[Drawing 91 It is the graph which shows the relation of the coolant temperature and the 
grinding ratio based on the experimental result of drawing 7 . 

[Drawing 101 It is the graph which shows the relation between the coolant temperature 

based on the experimental result of drawing 7 , and cutting resistance (Fx, Fz) and cutting 

cutting-edge abrasion loss. 

[Description of Notations] 

10 Magnet Member Cutting Equipment 

12 Cutting Processing Section 
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20 Revolving Shaft 
22 Cutting Cutting-Edge Block 
26 Pulley 
28 Belt 

30 Cutting Cutting Edge 

34 Base Plate 

36 Edge of a Blade 

36a Abrasive grain 

36b Heat resistant resin 

50 Magnet Member 

52 Coolant Regurgitation Equipment 

54 Coolant 

56 Cutting Section 

58 Coolant Supply Way 

64 Coolant Exhaust Passage 

66 Tank 

70 Sensor 

72 Heat Regulator 

74 Pump 



[Translation done.] 
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[Drawing 21 
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[Drawing 41 
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fDrawing 51 




[Drawing 61 
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[Drawing 71 
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[Drawing 81 
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[Drawing 91 
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[Drawing 10] 
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